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§40. Study of Plasma Current in LHD 
Experiment 
Watanabe, K.Y., Sakakibara, S., Murakami, S., Jyobohji, 
K. (Kyoto Univ.) 
In 1 SI LHD experiment year, toroidal current in plasmas 
is measured by Rogoskii coils. H2 discharges in LHD 1.ST 
operation have the following properties. 
1. ECH discharges 
Net toroidal current flows in direction to increase the 
rotational transform, which is consistent with bootstrap 
current prediction. The current is less than 3kA for 
0-30kJ discharges. 
2. NBI discharges 
(1) Balanced NBI discharges 
Net toroidal current flows in direction to increase the 
rotational transform as same as ECH discharges. Fig.1 
shows the dependence of measured net toroidal current 
on stored plasma energy. In Fig. 1 , theoretical prediction 
of bootstrap current is also shown. The prediction 
depends 01) the density and temperature profiles. It is 
predicted that Bootstrap current increases as beta 
increases .. The flatter density profile is more closed to 
typical measured profiles. The dependence of Ip on W p in 
prediction is similar with measurement. 
(2) CO. or CNTR. NBI discharges 
In unbalanced NBI discharges, the beam-induced current 
might be measured. Net toroidal current in cntr. NBI 
discharges flows in direction to increase the rotational 
transform. This direction is consistent with beam current. 
The current in co. NBI discharges is almost zero. Fig.2 
(1) and (2) show the comparison between measurement 
and theoretical prediction. The beam-induced current 
depends on the density, which affects the ionization of 
NBI. Then the density dependence is shown. The closed 
symbols correspond to measurement data. Lines are for 
prediction. In prediction, the effect of Zeff ¢ 1 and trapped 
particles and 3D geometry is taken into account, and the 
amplitude of beam-induced current decreases as density 
increases because the slowing time dependence on 
density is stronger than the birth ratio dependence. The 
current is almost the same between measurement and 
theoretical prediction. According to theoretical 
prediction, the bootstrap current almost cancels the beam 
induced one in co. NBI discharges. However we should 
note that most of measured current has not been saturated 
in H2 plasmas because we have just achieved the 
discharges with the duration of less than 2s. We now 
study now the transient process in H2 discharges. 
In He discharges, we obtained the saturated current and 
saturation time is 2-3s in n
e
-2xl019m-3• In He discharges, 
the measured current is larger than H2 discharges, 40-60kA. 
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Fig.l Stored energy dependence on plasma current in 
balanced NBI discharges. 
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Fig.2 Density dependence on plasma current in co.(1) and 
cntr. (2) NBI discharges. 
